Introduction
============

Similar to other countries, the age structure in Brazil is changing, with an increase of the elderly population. The number of elderly people has increased, and they are living longer. Currently, life expectancy at birth is 74.6 years,[@OR0273or-1] compared with 66 years in 1991,[@OR0273or-2] which is a red flag to health care professionals, who must be prepared to satisfactorily attend to this population.

In the elderly population, there is prevalence of a type of hearing loss, known as presbycusis. This is an age-related degenerative change,[@BR0273or-3] which causes sensorineural, bilateral, symmetrical, and progressive hearing loss.[@BR0273or-4] [@JR0273or-5] It is a common misfortune among the elderly, and it starts approximately between the third and fifth decade of life; because it is more pronounced in the higher frequencies, it causes difficulties to understand speech, especially in the concomitant presence of noise and speech.[@BR0273or-6] [@BR0273or-7] These difficulties may be accentuated when there is impairment of auditory information processing or when cognitive disorders occur.[@JR0273or-8]

On average, 1 dB of hearing threshold is lost per year in people aged over 60 years.[@OR0273or-9] Despite the extensive knowledge of presbycusis, there is no clinical method to predict its appearance in advance. There are indications that some factors, such as age, sex, race, genetic and environmental factors, and comorbidities (hypertension, diabetes, etc.) can influence the presence and degree of hearing loss.[@JR0273or-10]

In addition to problems directly related to communication, hearing loss in the elderly can contribute to problems such as depression, isolation, and possible dementia[@JR0273or-11] [@JR0273or-12] [@JR0273or-13]; in middle-aged adults, it is one more change in the midst of a phase in which subjects already face several biopsychosocial changes.[@JR0273or-14] Treatment for presbycusis includes use of hearing aids, but despite the high prevalence of presbycusis in the elderly population, the use of prosthesis is not yet significant, regardless of the country surveyed. A U.S. study found prevalence of 63.1% for hearing loss and 19.1% use of hearing aids. There was an association with the degree of loss, education, income, and social activities.[@JR0273or-15] Another North American study showed that 76.4% of the surveyed elderly saw a doctor because of hearing disorders, but only 34% started using hearing aids; in contrast, 98.6% of elderly people with visual impairment sought medical advice and 93.0% of them wore glasses.[@BR0273or-16] After 5 years of monitoring, researchers of the Blue Mountains Hearing Study found that 8.1% of the subjects aged 55 to 99 used hearing aids.[@JR0273or-17]

In a study on health problems of the elderly, the authors found that 63.1% of the subjects in the sample self-reported hearing loss. Although prevalence was high, the use of hearing aids was reported by only 1.47% of subjects.[@JR0273or-18] In a research study conducted with 7,315 elderly people in 59 cities in the Brazilian state of Rio Grande do Sul, 4,300 (58.78%) of the subjects considered their hearing to be fair, poor, or very poor. Nevertheless, only 3.8% of all assessed patients used hearing aids.[@OR0273or-19] These statistics reinforce the idea that, although age-related hearing problems are well known, adherence to treatment should be further researched.

Therefore, it is relevant to understand whether self-assessment of hearing could be a predictor for purchase of a hearing aid. A U.S. study questioned patients to see if they were able to proceed to amplification through their self-assessment of hearing.[@JR0273or-20] There was a relationship between patients\' opinions about their hearing and their decision to use a hearing aid.

Thus, disadvantages of hearing loss in the elderly and the stages of treatment are already known. There is a need, however, to understand the determinants for the purchase of hearing aids, considering the data presented. Considering that there are few studies in the literature on predictors for the purchase of a hearing aid, especially by the Brazilian population, the aim of this study was to determine whether self-assessment of hearing is a predictor for purchase of hearing aids.

Methods
=======

This study was approved by the Research Committee and by the Research Ethics Committee of the Institute (protocol 24401). This is a quantitative, cross-sectional, descriptive, and observational study. The sample consisted of middle-aged and elderly adults, interested in having hearing aid tests, seen at a private hearing center located in the city of Porto Alegre (Rio Grande do Sul, Brazil).

Inclusion criteria were diagnosis of hearing loss, medical prescription of hearing aid use, signing of the informed consent form, and collaboration with the study procedures. The study excluded elderly people who refused to participate voluntarily, who did not follow any of the study procedures, or who had a history of cognitive, psychiatric, or neurologic impairment (checked during the diagnostic interview).

Patients who met the inclusion criteria continued in the study. During the diagnostic interview, patients answered the following question: "On a scale of 1 to 10, with 1 being the worst and 10 the best, how would you rate your overall hearing ability?"[@JR0273or-20]

The subsequent steps were pure tone audiometry, selection and home trial of hearing aids, and decision to purchase the hearing aid or not. Within 2 to 3 weeks after the diagnostic interview, a query to the auditory center database was made to verify whether or not the patient had purchased the prosthesis.

For analysis of audiometric data, hearing loss were classified as conductive, mixed, or sensorineural.[@BR0273or-21] For measuring degree of loss, the classification by the World Health Organization was used,[@OR0273or-22] considering the average of the hearing thresholds at 500, 1,000, 2,000, and 4,000 Hz. Under this classification, average values between −10 and 25 dBHL indicate normal hearing; between 26d and 40 dBHL, mild hearing loss; between 41 and 60 dBHL, moderate hearing loss; between 61 and 80 dBHL, severe hearing loss; and values higher than 81 dBHL, profound hearing loss.[@OR0273or-22]

Initially, the values obtained in the collection of data were analyzed using descriptive statistics, through absolute (*n*) and relative (%) distribution, and the mean, standard deviation, and median were analyzed with the study of symmetry by the Shapiro-Wilk test. In the comparison of continuous variables between the purchase and nonpurchase of prosthesis, the Mann-Whitney test was used. When the comparison was made with categorical variables, Fisher exact test was implemented. Analyses were performed using software SPSS (Statistical Package for Social Sciences, IBM, USA) version 2.0. For statistical decision criteria, the 5% significance level was used.

Results
=======

The results shown refer to a sample of 32 subjects, whose characteristics and audiological results are shown in [Tables 1](#TB0273or-1){ref-type="table"} and [2](#TB0273or-2){ref-type="table"}, respectively. Mean age was 71.41 ± 12.14 years; there was a higher number of women (59.4%) and of new users of hearing aids (68.75%). Most of the assessed patients had bilateral, sensorineural, and moderate hearing loss in both ears. Hearing aids were purchased by 22 individuals (71.9%).

###### Sample characterization

  Variable                       *n*   Results
  ------------------------------ ----- ---------------
  Age (y)                              
   Mean and standard deviation   32    71.41 ± 12.14
   Minimum                       1     45
   Maximum                       1     93
  Gender                               
   Men                           13    40.6%
   Women                         19    59.4%
  New user                             
   Yes                           22    68.75%
   Not answered                  1     3.12%
   Not                           9     28.13%
    Unilateral user              6     66.67%
    Bilateral user               1     11.11%
    Not answered                 2     22.22%

###### Audiological sample characterization

  Variable                                                        *n*   Results
  --------------------------------------------------------------- ----- ---------------
  Mean right ear (dB)                                                   
   Mean and standard deviation                                    32    51.72 ± 19.11
   Minimum                                                        1     10
   Maximum                                                        1     92.5
  Mean left ear (dB)                                                    
   Mean and standard deviation                                    32    52.72 ± 18.6
   Minimum                                                        1     18.75
   Maximum                                                        1     99.5
  Unilateral or bilateral hearing loss                                  
   Bilateral                                                      30    93.74%
   Unilateral right ear                                           1     3.13%
   Unilateral left ear                                            1     3.13%
  Degree of loss right ear[a](#FN0273or-1){ref-type="table-fn"}         
   Mild                                                           4     12.9%
   Moderate                                                       18    58.06%
   Severe                                                         7     22.58%
   Profound                                                       2     6.45%
  Degree of loss left ear[a](#FN0273or-1){ref-type="table-fn"}          
   Mild                                                           4     12.9%
   Moderate                                                       18    58.06%
   Severe                                                         8     25.8%
   Profound                                                       1     3.22%
  Type of loss right ear[a](#FN0273or-1){ref-type="table-fn"}           
   Sensorineural hearing loss                                     26    83.87%
   Mixed hearing loss                                             5     16.13%
  Type of loss left ear[a](#FN0273or-1){ref-type="table-fn"}            
   Sensorineural hearing loss                                     24    77.42%
   Mixed hearing loss                                             7     22.58%
  Hearing aid purchase                                                  
   Yes                                                            22    68.75%
   Not                                                            10    31.25%

Only ears with hearing loss were considered.

Considering the scores awarded by the subjects in their self-assessment of hearing and the number of subjects in the sample, the values were grouped for carrying out the analysis, similar to what was done by Palmer et al.[@JR0273or-20] Groups were sorted as follows: values of up to 5 points, between 6 and 7 points, and between 8 and 10 points.

The results showed that 64.7% of the individuals who scored their hearing with values between 2 and 5 purchased the hearing aid, and 76.09% of those who scored their hearing between 6 and 7 purchased the hearing aid. Purchase of the hearing aid was 50% for those who self-assessed their hearing with scores between 8 and 9. Still, there was no association between self-assessment of hearing and purchase of hearing aids (*p* = 0.263; [Table 3](#TB0273or-3){ref-type="table"}).

###### Absolute and relative distribution for self-evaluation by the purchase of hearing aids

  Self-evaluation   Hearing aid purchase[a](#FN0273or-2){ref-type="table-fn"}   *p* Value[b](#FN0273or-3){ref-type="table-fn"}              
  ----------------- ----------------------------------------------------------- ------------------------------------------------ --- ------ -------
  2--5              11                                                          64.7                                             6   35.3   
  6--7              10                                                          76.9                                             3   23.1   0.263
  8--9              1                                                           50.0                                             1   50.0   

Percentages obtained based on the total number of cases in each category of the acquisition of prosthesis.

Fisher exact test (for Monte Carlo simulation).

Because the analysis showed no association between the categories we created, we decided to analyze the data continuously. After comparing the scores of the question with the purchase of the hearing aids ([Table 4](#TB0273or-4){ref-type="table"}), again there was no statistically significant difference (*p* = 0.688), which is indicative that the variations between the elderly subjects who purchased the hearing aids (5.3 ± 1.6) and those who did not purchase it (5.0 ± 1.8) cannot be associated with purchase of hearing aid in the study sample.

###### Mean, standard deviation, and median for the score of self-assessment, according to the purchase of hearing aids

  Self-assessment   Hearing aid purchase   *p* Value[a](#FN0273or-4){ref-type="table-fn"}                           
  ----------------- ---------------------- ------------------------------------------------ ----- ----- ----- ----- -------
  Score             5.3                    1.6                                              5.0   5.0   1.8   5.0   0.688

Mann-Whitney test (variables with asymmetric distribution).

Discussion
==========

Data analysis showed that the mean age of the individuals was 71.41 ± 12.14 years. Considering that age-related hearing loss begins in the third decade of life and is progressive,[@BR0273or-4] [@JR0273or-5] [@BR0273or-7] it is likely that subjects in the sample had already been experiencing hearing difficulties for some time. Among the participants of the Beaver Dam Eye Study, ∼20% of people who were monitored for 10 years purchased hearing aids 5 to 10 years after detection of hearing loss.[@JR0273or-23] The present research found that the majority of participants were new users, but 9 subjects (28.13%) had been using prosthesis prior to joining the study; a significant portion of the sample had already become aware of the effects of hearing loss.

A higher number of women (59.4%) was also found, although the literature asserts that presbycusis is more pronounced in men,[@JR0273or-24] which is believed to be due to the fact that men look for health care services less often than women.[@JR0273or-25]

Analysis of audiological data showed that the average of hearing thresholds was 51.72 dBHL in the right ear and 51.72 dBHL in the left ear, which characterizes moderate hearing loss. The most prevalent type of hearing loss was sensorineural, as expected by the researchers of the present study. The type and degree of hearing loss observed are typical of age-related hearing loss.[@JR0273or-26] [@JR0273or-27] Bilateral hearing loss was prevalent in 30 subjects (93.74%); one subject had unilateral loss in the right ear and another in the left ear. This also was expected, as it is one of the characteristics of presbycusis.[@BR0273or-4] [@JR0273or-5]

Although there was no significant association between self-assessment and purchase of hearing aid (*p* = 0.263), most purchases were made by subjects whose self-assessments scored 2 to 7 points. Of the 32 subjects of the sample, 30 scored between 2 and 7, and 21 of them (70%) purchased hearing aids. Only 2 subjects scored between 8 and 9; one of them purchased the hearing aid and the other one did not. A qualitative analysis of the data shows that the score may indicate predictive values. Subjects whose self-assessment score range between 2 and 7 are 2.3 times more likely to purchase a hearing aid than otherwise. This finding corroborates previous findings in which self-perception of hearing loss increases more than three times the rate of purchase of a hearing aid.[@JR0273or-23]

In a study that gave rise to the research question, it was found that 0% of those who scored between 9 and 10 continued to amplification compared with 18% of those who scored 8; 50% continued to amplification for scores between 6 and 7; and ∼78 continued to amplification to 82% for scores between 3 and 5, reinforcing the idea that self-assessment can be an important predictor.[@JR0273or-20]

A longitudinal study found that in a period of 5 years, 9.5% of people who had rated their hearing as good purchased a hearing aid, and 36% of those who had rated it as bad purchased the aid. Between 5 and 10 years, 41% of those who reported hearing difficulties purchased hearing aids, and 13% did not report that, but purchased it anyway.[@JR0273or-23] These data also confirm that one\'s opinion about their own hearing is a decisive factor for purchase of hearing aids.

[Table 4](#TB0273or-4){ref-type="table"} show the respondents\' scores for the question "On a scale of 1 to 10, with 1 being the worst and 10 the best, how would you rate your overall hearing ability?" None of the subjects rated their hearing at the worst and best scores of the self-assessment scale (1 and 10); furthermore, the median was 5 for both subjects who purchased and those who did not purchase a hearing aid. The mean values for those who purchased and those who did not purchase a hearing aid were 5.3 and 5 points, respectively, thus showing no significant differences (*p* = 0.68). Other authors also found the score 5 as median in the portion of the sample for the reliability test of the question on the self-assessment of hearing, as well as in the research sample. In addition, in the sample that was studied separately to ascertain the reliability of the study, no extreme values (1 and 10) were found, either.[@JR0273or-20]

Subjects\' decision not to purchase hearing aids is likely to be influenced by self-assessment. Other factors, however, cannot be neglected and should be evaluated by speech therapists working in the field.

In a research study with elderly subjects on the use of hearing aids for improving quality of life, aspects such finance, independence, and health were considered for assessment of quality of life by both users and nonusers of hearing aids. Only one of the six respondents in the elderly group of nonusers of hearing aids rated their quality of life as regular because of hearing difficulty. The author of the study pointed out that the elderly rated their quality of life while considering their experiences, and information is required for construction of such experiences. Elderly people usually access information through the radio, television, and the newspaper, which are media that overtly link quality of life to food, physical exercise, and social life. The role of hearing for quality of life is explicit in the literature, but it appears to be inaccessible to most people.[@BR0273or-28] Thus, the impact of hearing loss is not always linked to quality of life because there is no information on the implications of the former. Older people may feel that they do not need a hearing aid because they lack information on its benefits and fail to understand the auditory treatment for presbycusis and the related improvements. They may even deny that they have a hearing loss.[@JR0273or-29]

Corroborating these data, another study found that only 20% of individuals seek a hearing center on their own initiative, and the remaining 80% are equally divided into those who seek help upon medical advice or family counseling. After performing the prosthesis test, 75% of subjects purchased hearing aids.[@JR0273or-30] Thus, again it appears that middle-aged and elderly adults may be unaware of the effects of hearing loss and may not realize the need to use a hearing aid, but after they undergo the necessary tests, they experience the benefit of the hearing aid and are advised to purchase the device.

Other reasons elderly people do not purchase a hearing aid were found by researchers of the Blue Mountains Hearing Study. They found that the third main reason for the elderly not to purchase a hearing aid is that they do not feel they need one (9%); the first and the second reasons were, respectively, no prescription for use (8%) and high cost of hearing aids (1.7%). In addition, they found that 1 out of 10 elderly adults with hearing loss had purchased hearing aids. They pointed out, however, that not all elderly subjects actually used the aids. The predictors for purchase were the presence of hearing loss, self-report of this impairment, and restricted social life.[@JR0273or-17]

Many people who would benefit from audiological evaluation and a hearing aid are unwilling to do so. For decades, the image of the "deaf old lady" was widespread by the media as one of the marks of old age. Current social and cultural venues for elderly people are places and situations that favor the "young elderly," "dynamic retirees," that is, places and situations where there is a denial of the concept of aging: physical, mental, and social decadence. Among this image of the elderly, being identified as deaf is to be considered as old. Denial of deafness and denial of aging are commonly observed together in this population.[@BR0273or-31]

The new concept of aging positively affects the elderly in society. However, those who fail to meet this ideal goal of active elderly feel even more stigmatized. Most elderly people seek to conceal their communication difficulty and protect against stigmatization because they fear to be acknowledged as deaf and old. An alternative to fight the stigma of being old is to hide the hearing loss by means of strategies. However, these attempts result in poor communication and isolation.[@BR0273or-31]

Thus, rating their hearing with low scores in self-assessments of hearing means recognizing that hearing loss interferes extensively in life and that something has to be done (i.e., a hearing aid has to be used).

Finally, the survey showed that there was no association between self-assessment of hearing and purchase of hearing aids. It is believed, however, that financial and aesthetic factors, stigma of hearing loss associated with aging, patient\'s knowledge on the subject, among other factors, have a significant impact on the final decision to purchase a hearing aid.

Conclusions
===========

The present study showed that although there is evidence that low scores of self-assessment lead to the purchase of hearing aids, this association was not confirmed in this sample.
